The balance between gluco- and mineralo-corticoid action critically determines inflammatory adipocyte responses.
Obesity is associated with chronic inflammation. Pro-inflammatory adipokines may promote metabolic disorders and cardiovascular morbidity. However, the key mechanisms leading to obesity-related inflammation are poorly understood. The corticosteroid metabolism in adipose tissue plays a crucial role in the pathogenesis of the metabolic syndrome. Both the glucocorticoid receptor (GR) and the mineralocorticoid receptor (MR) mediate corticosteroid action in adipose tissue. The significance of the interplay of these receptors in mediating an inflammatory adipokine response is virtually unexplored. In the present study, we investigated the differential roles of the GR and MR in controlling the key adipose tissue functions including inflammatory adipokine expression and adipogenesis using selective stimulation with receptor agonists, acute receptor knockdown via RNA interference and newly generated knockout adipose cell lines. Selective GR stimulation of white adipocytes with dexamethasone inhibited the expression of interleukin 6 (IL6), monocyte chemoattractant protein-1 (MCP1 or CCL2 as listed in the MGI Database), tumour necrosis factor-alpha, chemerin and leptin. By contrast, selective MR stimulation with aldosterone promoted the expression of IL6, plasminogen activator inhibitor 1, chemerin and leptin. Furthermore, in the presence of an acute GR knockdown as well as in GR knockout adipocytes, corticosterone increased the gene expression of the pro-inflammatory adipokines IL6 and MCP1. Whereas GR knockout adipocytes displayed a mildly impaired adipogenesis during early differentiation, MR knockout cells completely failed to accumulate lipids. Taken together, our data demonstrate a critical role for the balance between gluco- and mineralocorticoid action in determining adipocyte responses implicated in obesity-associated inflammation and cardiovascular complications.